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Abstract of JP7087402 
PURPOSEtTo provide a solid-state Image 
pickup device which Improves the dynamic 
resolution without deteriorating the S/N so as 
to obtain a reproduced image with high picture 
quality. CONSTITUTION:The solid-state image 
pickup device controlling a photoelectric 
conversion time is provided with a solid-state 
image pickup element arranging plural 
photosensing picture elements PD on a 
semiconductor substrate, a drive circuit driving 
the solid-state image pickup element and 
controlling the photoelectric conversion time of 
said element, a device (t-CCD) which clips a 
predetermined level or over of a signal Q^, 
having a long photoelectric conversion time of 
the solid-state image pickup element and adds 
the clipped signal and a signal Qb whose 
photoefectric conversion time is short, and a 
signal processing circuit whose amplification 
factor A2 with respect to the signal Qb with a 
short photoelectric conversion time larger than 
an amplification factor A1 with respect to the 
signal Qa with a long photoelectric conversion 
time. 
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I 

* t 4twt2tmn*>&s,*ig 2 o&B-*tn jf-j- « ?«* t , 
««B4WA*r^. wwb«m**^*bih-&** 

fc, wO«»BB(i^f}1KftO««S»P»Rr«r*i-«fl| 
2 nfg^ltft femzfrltxm* hit* 

* s < * a l *:e*»a @sa & * a« l r *? * 

[11*4(3] ftBB#MK?ttKB^4-*Kra-C 
K JMfcT-*«E JS»* m <r> & v * s» 1 9fe«X|feB»n w i 

ffi i jo* 2 cEft«B*jife)«. 

[IS*JH4] »««lX<±2irffi5SOB*««®«t, 
W/***»£B»i* ttEBttttfett?-Ofi%BUtt9 

fcff«tfc1-*B*ftflMSe» 



(2) ^fH^p: 7 - S 7 4 0 2 

b s flk*0*1££»B?ia£Ta +Tc («Tb ) t-»£ 

b £T S +Tc UCT^«j0 9jL&K«BHfc, 1t%"& 
WWTb -C»l*ft*«*Qb SW»E«lftD»«Tc ? 
#Mt*fi*Qc *SD»L*:fiM*Qb + Qc 

i:, *-»qb u»+ aitMM&fris^Qb +Qc c*rr* 

7 ] Sff*Jl 5 XI* 6 £tHKaB*lMMkB fc . 
«ffiBfWftK^acnEtkBKUR»^^^^4-i.«n 

#*)«;*$8f&-r*U>*£, MeHB'<**ftftBII* 

e> ®na/<* * tie e r»ft u Kt&fi^AaBBiou 

[0 0 0 1] 

#«;tt*B*«ft«SB«*H*««:6-e-C»»«8E 
[0 0 0 2] 

W«0>ttm CCD (««ME»B?> **fflu>£B*- 

*tT^*« Sfc* fi£TliHD-TV*> 9 (S^SSt- 
JO t»£ a 

[0003] HD-TV*> $BW, *7 < KB 

^o [0 0 0 4] ffi*»ft-c«±, M<M?o««B«««< 

t LTtST > r *y 9 ftftu J: b , (Rx. AVKM 
^ffl^: 1/1 0- (51* 1/1 2 5- 1/1 0 0 0#UBT 

^1/lOkftOOTltl/l 0 t*«Uit^-*fc 

S/N^*|BU#<t*-*o ' 
[00 0 5] 
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fcf* / S4v>Tv>4&£f(:&ft(Sl,*:B$t:vX-?- 
-*4* WU-*1»:ftOHD-TV*/ ?T<i. 7 -f KHH 

[0 0 0 6] *f&9if±. ±gB^«*#lgL-C5:^nJt:t 
[0 0 0 7] 

[SWSfc»ifc1-4rt:«><^«] ±EB&S*»>fcT4fc*i> 
fS9 (f**lgl) (4. E«W&fe«fiKi5v>-t;, 

m^Jfcl$B*{6UW'«-4aSHi|3|S&i. C<offi»®l8(CJ: ij 20 

htm-. y^ufc^fcatmsem^m^^ 

SElKi:*,&fisl.-Cfc4c4:£ffisgii^-4. „ 
[0 0 0 8] ittftW (6B*JB2) (is @-(«IR<fc*?B 

t , c oib»iiihu t i) «»o*ffisjfe^r=i * *rr 4 is 
w<.ft.u.±z9>) 7mt*i:, i^^y-y/ifce 

2W<s^-U*ti-4Jfi«^S:1£ScU«-ttr«'5:^-*, 

< t <, -as* an o«-?-(;jrr*ie<s^J: o <>*:s < 

*S<*4J:T^L£^f-&S!lIa^*^fl5L-Cfc4 *0 
[0 0 0 91 4 > (i, _tget»j£c?S 

sti- 4 yo * * r > •/ 1 * ae l -cfc 4 £ £ & t -t 
4, 

[0 0 10] ZZX\ *&9|0§J4 L^%tSBMt LX SO 



1frfl¥7 -8 7 4 0 2 

4 

(2> @fwa(si35?i±7 < - a Kssa-csift u frv < - 

(3) Eft^fe^iaffi^^-f-^KWS-e^ftL, 

•C171/-A4MU 7U-ifdf] 7<-;t- m 
HffSL^g^t 27<-* KM NEB L 

(4) a*W5(SSS ; F-liaa^ia)i:BMS-r*2®S?«0«-i5-Sr ' 
»n£-f4 «K SEEIi?*-* KSCifeKSESfc 

*"*■* JtatOTS-eiiTcSEfciSlSJ Tv»4 . 

[0011] J^SSW («B*«5) <±, HfcififfeKfi 

HOSi.>»2cr)«-8-tgU*uai^JT4*ei:, *2 0« 

•c i -pwe-f-^i^jaaiHitti u«^;t 
[0012] cf8*TB6> i*, ra^m«?5sa 

b , ^Ojt^»^RSrTa+To (=Tb ) 

U *"?7 < -A- Kfelc&^<OB?!?-C*«SC»^Bqt T 

b iTa+Tc i:*ffj-«J«j««A.*reftBlBt » JfettSe 

S^iT-ig^Qc ZtiOXLtzm^Qb +Qc tjt«S» 

t, i§*Qa l-^-t419*S^«-«-tQb +Qc IC**-*"* 

twtawit 1 ocoia^i-AfS-SJ&aEB ^ 
fit L T ft 4 C t Sr t i" 4 - 
[0 0 13] itz*9kW (SB*J17) (i. ±iEffls£<o@ 

0E1- 4 7*n -t x T > -7- fc * AtB L T 4- 4 £ t * 4f St t + 
4. 
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(4) 

5 

[0 0 14 I wwT, *&9l<Dm$ Lt»tttfeS(&£ LT 

Sfr * SE*(B] CifeiM-T h m& C C D ri f * Jt-MiEfi $ 
it, i*i*w»i£CCD*«lBUtt, SSCCD'-^ 

(2) ss«hurai-«B*B*^--«o««Kftp>n 

*l*Zfc 0 

[0 0 151 

[fWS] *«W («3feBl-4f <I«fciltf, GD«Mfttt» 

£*v»T. *«K?ft^BI*«jav^«-g-u>t-r^*«52|S«rJi 

l}, S/NO*ft*«<Ct«r<UJimss^>ft±ttt^ 
[0 0 16] *tl*%W (Sg*«5-7) Ciiltf. a 

W£f»*»6cfc*«*ns*ft* 0 

[0 0 171 

team] jblt* ^*^os5isfm*iaffiix@»su-csiw 
(UttM 1 > si 1 it^smnm i m&mm cit4»« «o 

a8ff»Ltv»4 e JM0R?!E<*F IT-CCDtfto 

**S1ECCD (I-CCD) , 1 7 i -/u Vtim*>* 
*VBP (M) . OT*|ft»Btftfc*«KK> (I 
D) , y*V« (M) fc*¥CCD (H-CCD) fSjO 

(R) x *>+vrT>f (a) ft£'Ti«£s*L 

[0 0 13] F I T — C C DOuii^fe^S igOSO 50 



4*5^7-3 7 4 0 2 

, A2 *>T>-f£ % *0&*£©&ATloOfI-S§-fc 
nx^vf si , S2 A^fi-Q-SigOSORrSW^ 

w<--*Nt, ttJflg-^SigM 0*1**JU 
fc* »; »yt**»7^ h>'Jyf (W, CLIP) Eft 

[0 0 19] * *-vaW*4«OSE»>*** (# 11 - 
jS 14 ) . 7> M/-^«<»4tH*>E(»/<JUX (I SI - 
SJ S4 ) , t tofc^PCCDl* 2 <#H1 s #H 

2 ) T-ffitt>$ii*o Zi\b<r>mh'*)i'*a. BSRLfti* 

[0 0 2 0] COF I T-CCD-Cfi, (ft^BttPDS 

1 LRU'S* 2 oS9fttt LT I - C C DS-n 

*K-OI±PD1 tf'TbSHs PD3 **Te MR*: L, S 

2 7^-jUK-e(iPDl a«Ta MRU PD3 **Tb mag 

[0 0 2 1) **ttMUJ3*t*FI T-CCD^ 
(1) <B»fMf3t*|B2UJFTo VBLttr^>*V^fi 
■§\ # II , 4> 13 (±-f > -^'Spo^jfeii^PDi , P 
D3 ^te-S-SrSigCCD (I-CCD) izmtt**' 

-h^i-ccD<?>4 *ass3&<04£i*r- h 
izQtoart PDi , PD3 tt*it«xSWfcH* 
PD1 , PD3 *>fi»«»**g*LTv»* 0 
[0 0 2 21 * 1-7.4-^ KJHlBtzPDl U*«$it* 

c*kwq«* #11 opu/^xti-ccDuaa 

Sft, ««KSffliil^ASOUJ:-5-CFIT-CCD 
OI D»X 4«0««L«. ^T, €*iLtfflvi4Q 
b «ffittPn*P12*8E<7)Tb ^{S)^$»SiU 0 P 
D3 UfcCtafe^mWQa (4. #13 4>P32'W*4»» 
P33/</W*OTa Wl3J*fS«KJ&o 
[0 0 2 3] -fr LT, P12 T P330/^^-5?I-CCD 

t=sftai&iti-ccD-etDW$n*. ?e>u, ^71, 

*«TaS***L* Q *5pCCDOfi2jfi*SigOS£ LT 
(A, Qa tQb L Ttfa-s^MS e>H& o ft*. -<7) 

ft-^*@5 (a) C:^LTi><o 
[0 0 2 4] Jfc. #2-7f-^K-e«iJSl-7<«*K 
tm\Z* PDI TTa P D3 TTb 

[0 0 2 5] PDI . PD3 Ofi*Si»Qa , Qb *»Q 
kpW^^T^ 1 ; #11, #I3<0V 

6 ii QkpU^^WJi<O^^T(4. 
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7 

*<> Zi\t>om^ (Qa , Qb ) Zm%Ltz&ilfS-%V 

10 0 2 6] ±Eo^u vm»ft*j:i3»L< 

ftW-T*. 1331*. F IT-CCDOBS!«*>KIBHfc 
^r-> ">-\-^0^7j;LTi^o 03 (a) <r>m%&(&, 

p si^ft«(ife«B«i p Dsn t c c oieatt^ nsa-e** 
fiaaitrac^ii, # 13 s i««**»ft 

[0 0 2 7] *l-7«f-^KOt3 W^>aR*lB3RPDl 
, PD3 0^-fS»O«SittS!l$: % 03 (b) GSR 

PDgr^t-^OD-Lme??^ i -ccd 
~sKft&c, B3 (c) <7>t4 bjkij, pdi sbt-sw 

L*®^mffir£# II Mi VfsHE£en&nL, 

•r> is \ )V?r <pis\ss<fl> h LI -CCD^aito PD 
3S-CI*, 0 3 <b) fcPWti:t-/<7n-Lm« 
WQlil -CCDB^SMtflJ-r. BIJ*>, 
fc? "J vfLtzm&tfjiZ* COV^IJ, 1 1,3 
f^WEEEVH U"<**W»U #-r>->T^#H tJMt 20 

[0023] 133 (d) Ot5 I-CCD60^ 
**tt*3»ttfc*«»*BoffvHS**WQb ^PD 
1 fflJ-CffifRT^o *L.r, S3 (e) <Dx* *U # 11 

. # 13 HCVfsSE (^>^THr^fa) £ 

9i*nL-CI-CCD»iCRtfc-*-o w*Mftf*KJ:«K pd 

I »T?jfe«MJ»B^ttv»«-*«*Qb PD3BT 

y-TLfeQa *'J 

ctv» 0 

[0 0 2 9] 041*, I-CCD^f>-/t;^i: 
P D L fc»*tt«Q «r» L T & • 

Wl7-f-A,KWB-ett, «*B*PD1 ^Tbfflffflco 

[0 0 3 0] tiffin #11, # 13 UVfsO&ffi 
LfSE^ato^n, «*«SfQa , Qb - CCDS 
(-3ltti$3<t-6o CcOt #12, ^14 I^L 1/^ 40 

Utt&Lr*». *4t2 BUli* #13. #14, # 

II «r #H U^n-fc L. + Qb coM^^rl 
-CCDgpr^f^o tt»FT/<JUX (# II, 

# 12 , #13, # i4 0-4 czr^*';*^ 

teiSL, S2 7<-AKfflllli:*?CCDt6T, Hi# 
7 > -/ATf Off US» LTHtfrf *• 
[0 0 3 11 827<-^ K«WO*ttKttri. ft 1 7 
*-*Kfc*«K»l»B**n©£T, B^M^PDI 
"CTa ffiffl, PD3 1?Tb ^U, Amtt-Nl-F 
iLQa , Qb SiR1"*o 1 1 l!7f-*Kt 50 



4?H¥7-S 7 4 0 2 

<9 

BttCI-CCD«l:e*S»Qa , Qb *Kft-f. t 
2 fcU<i, §n ^ f-JirKfcfiflfcij, # II , #12 

, # 13 4 #H U^^tL, # 14 * #L t-^A ft 
* c -tZk, »17^AKB»i8^fcfi*iS«fi 
f-S^Qa + Qb OWS^it^o 

[0 0 3 2] CCD*)**©*!** 05 

(a) /CTjrTQa kQb SrtOjf t tlS 0 w 
OflB^a-S-SIgOBttVkpW^^WT^Qe + Qb tOJ£# 
T\ V k p tl±o«-WQ b o^^-C»J^?^.So 

[0 0 3 3] F I T-CCDOtfSflff-^SigOSO 

13-9UBHB (OTKU) «>IMWwCM!-r 

C, -f >'<-*N, ^7^>^'J/-T (W. CLIP) 
BB^fiWE64iTv«« # 

[0 0 3 4] A*1t-^Sig0S^VkpV-^^^ >H*SV> 
ft % = W«W-*CO«#* c Hl^*i:&i) *-f 
1 tONCtip w<-*Nofcb;£l*. L 

tt*fi*SigM =Sig0SXAl (Wffi^) fcfc*. 
[0 0 3 51 i^:, X^A-^SlgOS^VkpU^^J:^* 
=7>/<u--^COtf373^ f L u-^Cit tsfcO X 
<y^S1 £OF Ft:i* &o -^v >/<-^NOaJ73 
(4MU^/Wfc&fl y*S2 *ONi:t4o :<Ot& 
«tt*«-9(*Slfi)i -Si008XA2 
ai^fe-^SigM **** < tCiSiVct§<A. *7Y h> 
Vv/^W, CLIP) BBi:XV«.a.V;^UL.boe 

[0 0 3 6] ^ Ott««±Bttttfilt2 «t **ttSEl«MHt 

(b) C^to ^ l J -y"/U^^VkpWJi-Cit}IS^«:±<f 
^ ci £ tz X D , **K&ttfla«^HI*»2*tT* WW* 

10 0 3 7] FIT-CCDottaffl-S-SlgOSI*. 
ofc*«SK»»BW«* (Qa +Qb ) «rin*LXV^ 

$:A2 >A1 tL, VkpU^c^VBttiLTv»«X:^ V 
Kpjjr.TB»09^jb»«-9-SigM Wl tti 
^^^-SieM (i, Vw.c u^^-cai^^/vog-f-fr^ 

[0O3S] S5»«*Sirtl«, VkpV^c^U±tO^ 
«MS^ <: Jttf * d k U J: * / -f XOifl*«±» t'4 1»« 
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(6) 

9 

[0 0 3 91 HSC^-^iftl^^'f^, 10% 

*fr*flES5«^M* 1/6 0#fc«E< LT / < %<O f pU 

0 (1/6 0 0W £ U AftfeaaAvHB**?»&. 

1 0 %W.T^fg-f<o l OfiS^LX^-^-eSfe-r-Swi: 70 
[0 0 4 0] ^OJ:^U**Jfc«uJ:ittf % >*TAtf! 

(*ttW2) 4:ttff«!)fiS2 09tltMCov»rsm 

fc*W«:BI»«lftaBl tBtt-C**^ w«0^ 20 

»«lllfett4«fa*^S^»tt*St (II) tHBCS 
i% coKii, ft (I) o#*J: i).fi*ftt2»ic« 

(Qa, Qb ti>) o 
[0 0 4 1] ttE$!»B3RTa fc Tb coffi 

*oe*Qal. Qb1*1|c,WJ:oU, #11 OPiiiz 

vfsi *ep&du Pi2<:vfs2 fio^as-gntor^o 

'UPD3 -Ct>, #13 OF31UVfsl , P32lCVfs2 £ 
SfflnLQa3, Qb3<7>^m^4r(i^o fLT, I-CC 
DrtT-H4 fcRMEKQal, Qbl, Qa3, Qb3fctflJtL* SO 
F I T-CCDaj^Kf-^SisOS-eQa + Qb 
*o Qa (Qa1 + Qa3) 1 7 <f - )V Kfln Wgt^ 
rarftL^-Sy'C^J). Qb (Qb1 + Qb3) l±Tb 

[0 0 4 2] Qa fl>* »; v -/fe-^^uVkpliPII, P 
31<OVfsl ttffi* s ttS6-r*« QkpX l9±ft«rfi7VfT 
II. Vfsl J:i)**«RaL*ffiVfs2 -^Ras-To FI 
T-CCD^aS^SigOS-Cf*. Qkpi ») Q a 

iU Qkp£ ftAtfefiTCQb fiTb Moffyt-; * 40 
ft fl* t fc IS fftfeK O v «b. a* o 

[0 0 4 3] D7C, *«M(U:j3lt** V 7 -^ttffi* 
Wt*fc*i:% F I T-CCD<75M^aJ^ttff®0ai:^ 
■7->->«r/Ha*rS5*o H7 (a) t*(23 (a) fclHJCfi? 

[0044] [37 (b) 1 1 »Ut*. fiafcHSPD-C 
«**fcLfc«-§*»*S»LTv**. 0 7 (c)Ot 

2 Bfici*, iaajtr- m-ccd <# n , #13) 



&B3¥ 7 - S 7 4 0 2 

JO 

fifl-ii, # f si UJiO** fc{g^S0?£ >'Jv^ LfcH 
ft*?? ft*. 

[0 0 4 5] * IT, 07 ( d ) O 1 3 HrUStfjfttB 

®7 (e) <7) 1 4 5#C I -C CD (#11 , #13 
) CVfs2 mErb'nftn (*"T> vt^ #fs2 ) U Qa 

+ Qb OfiHMOTfcI-CCD«UttiB1% 
[0 0 4 6] 0 7 (c) ot2 

3M&0#Rnri ? Ta + Tb fc&* e ^i^ftSi:!*, Q 
a Ofe-g-^EE&^Hrt'Ta . Qb ^AUHMW 
Tb fcfc*o 

(*tt«3) B8(i, *»Ww^3<75S|tS«(C«bi« 

B<±* *Bft**t4l.>X4 K FIT- CCD 4 
2> ?JSmn'<*Xft±|°Itt4 3 s CCDIfifiA^ 
A'*«±B»4 4, B'<;UX|fc£[oIK4 5 % 

[0 0 4 7] S5fcllftP D1 . P D3 aftvsttaftn 
(Sm^H) Ta , Tb OMfptit^ e»A^^^**SkB 
*& (*Sa«»IBTa ) 4 4 fca^B'tJI'Xft&IBIR 
(*«*»WBTb ) 4 5 0di*^/<;t.X ^ > ^X0IS 

4 6T-i y^^CfcUi 917<9^ RIWUCCD4 
2 Ky</<4 7T-5E»t?§*o 

[0 0 4 8) CCD4 2«tb3S«*Slg0S« % 
5^4 8^-CU^^^7^ . C5 , C6 ^ffi 

^t3 0CM?n, liiffi«^4^^T>7 r A4 t A 

5 r A6 A4 f A5 . A6 IC * 0 * 
^•TiU«9«StL3t«^as»Sigl , Sfg2, SJg3*UD 

[0 0 4 9] :0)B9Htn4 8OA*1gH5-Sig0St 
m^fB-^S igM ^)*tt«l»4*tt«rBl9«=«+ 0 S igOS 
W^-^Vkp^T^S/NcO^V^SigA ^ VkpXl 

(kneeilWS) Sig064(f»e»tv« a w«of»fti;j: 

[0 0 5 0] 4 8 -C(t x A^^rSO I kp* 

WTfeSigl . Ikp- Im10«Ea4-Sig2 , InlJa±t 

sig3 tsfltu iffesLrv^. ssaso^i-ai*- 

W (7 0 0mVp-p, 10 0%) U^^frVn iL 

I£^use<i:i--5>J:-)ICT>-/A4 , A5 

U Sig3 o^a^i*, ^-^-eRi-ei^jiicvn 
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(7) 

U 

[0051] J&±*>mni*ta*i9±tm\zx*>. * 

kp-SWT) (SS/Noav>^Qa cD«#t U / -f X 
7WtRtt«t*D t v « 4©* 1* * * ( Vkp .« tt±) 

Wat«Lh-CS/N«)«fta* t ft<. »JR«tt«>Av»«-»^ 
ttfllUi»t«ttflkC?«^lft^^t(lll) fcHlOlC^ 

+• 

B»0*«R»»IBTa * 1 (27^-^K) 
WMtU S/N^RvMt^Qa £{#£ 0 $61;, *S 

v <-a, KttBt U IS^-Qb 

4:tCJ:9 Tg»JSft*0#fl:& Li- S/N *aWC § 

*p 20 

3fr fiv>:frfc Surest* Wiltf, «<.v»*Mfc« 

sift^ra* 1/3 o»\ ftv^<oft«se»^ra* i /* 

5&tt*Ct^ SjdSW*:*w*SSBftI*B*l/6 

ot>J: ^ tfcirtpnre*** 

[o o 5 4] fi-e-dttaBBttr^o^&ajwc-c- 

It.*.** Sfcu, *«ffitt»tzr«^7r^ 

-> 'J =7 > 4- f <^*:SE»R^ C C D±&c:flMI Lfcftfc 

JMTCtiF I T-CCDT-3lWU3t:* T . FIT-CCD 
CR4f, lT-CCD«fW:4»IB-eS4. -rcoffe, 

f-^OJKSSCCD (IT-CCD) 10^ 
S5tM^PDl 1, fi-»*WQ*te*-f &fc*^)ftiSC 
CD (V-CCD) 1 2t2«SSw*fCCD (H- 
CCD) 1 3. «*SWQ*SEUMRLTtt*+*fc 
^tv^-y^T^^AU, $^S7tH*PDll^ 
*»4r«-^«rJBflS+*^:*OKW-f >SD 1 5«»eft 50 



#S^P7 -8 7 4 0 2 

72 

[0 0 5 5] IEMG1B36MU CCDOg&U* 4 l>7& 
£BB1 6tv-CCD»«^n 7**fc£* i 

flftfl)*«:47>"/l 8 t 2flU£J)fl-9-Sa , Sb*l 

[0 0 5 6] ^•f5>/ft4@B16f'tt, S*BK1 
l^PDI, PD2 l;A«ti"*jittft**W(l|E«L, 
S?fRi-*fc*>«0±SgZftB?BTa . Tbwzna^ftt 
S-*&o COt*, jtfKKttttnttTa *Tb tfc** 
oUBlSt*. *LT, K9-f/<l 7 (17a, 17b) £1£o 

r«*mi iwpdi <o*saift^ratTa tup 

^TfclB^PDl . PD2 -eft&JlfcM-Vtft, Q« . 
Qb t-f^o 

[0 0 5 7] ±g£0«-5-«»Qa f Qb SSECCD1 
2 t®^&-*2^07kiPCCD 1 3 (13a, 13b) -x?U*U 
<Ei*i-&, fS-5g-StWQa **¥CCDl 3 

jBKWBU flHHEftQb **¥CCDl 3bi:Kit 
^LX, *^CCDI£j8tttt^Hl , #H2 C/f* 
XtepfiDU *> + v-TT >7\ 4 (14a,14b) -vJSH&L 
TSEl-*»U «*SffQa tSEfiffi-Sa . 
WQb fcSEte^Sbt LT*««»J: 9flWtrt"* # 

[0 0 5 81 *«Wfc*ra^«^v^fl*Sa- <*, *«£ 
}feB#Ip]<ORt^-^Sb J: ^»v>Tv>4*r^oj$f£& 

fifOT>"/^>tGa tL> MJB«tft(±A<4v*** 
e*U^*jWc&i»Sb V>fe1$<r>T > -fY 4 >ZGb t 
C(Ot$, r>W><tG8 ^Gb tgSSL, 

m ti-^ # CO»^UJ:<3. Sin 0«*-e 

[0 0 5 9] B12U, *0ltt«iCj3lt* I T-CCD 

m-f-. Pta, Ptbl4l6^;li5!5PDa . PDb0^t'S2ESi 
»rat«»r*fc*0/<it^, Qpda , Qpdb ri<S*H 
$PDa f PDb t:BB»K*S+*e*«BSt«L 

[0 0 6 Oj SXffiKPDa Ofi*SW«. if»17 
< KfflB*US»L^fi*S»*PtaO/<iU^Pi 

*LT. *OP2 TOJWrplOTa P»B 

UWSHL^e-^SWQa *H8*3»tfc* 0 Qa <7><g 
*S««* ST-^-Vs'^aftlUftLfc^tft*^, M 

[0061] S^iS^PDb o»»V*Ht 1 7 < 



PAGE 21/62 1 RCVD AT 12(13/2006 6:03:23 PM [Eastern Sandard Time] * SVR:USPTO-EFXRF«5/20 1 DNIS:2738300 1 CSID:+1 3107854601 1 DURATION (mnvss):11<H 



Dec-13-2006 15:04 Fron-HogantHartson +13107854601 T-023 P. 022/062 F-2T4 



IS 

— JU KfflfBJ^'fo £3r3EL, PtbOP3 ^;^T'iIC 

n* P ^LT, Zi\b<0{E-%G$!Qa , Qb (4, 

C DSU-'Tk^C C D *&T* -/ -/y > ^T-^£U$- 

[0 0 6 2 J 5feU, £2 7 < -)V Kfc^l V < -iU Kfc 

WSo*&uQb El 3t:^J(tE«Ci5 

*BOfi*«SSrfi*1- 0 Hi 3 (a J 14, IT-CCD 

13(b) ;:to-^Sb Ofi^SrW-To Sa*M£-s§- 
rtfa* u ^ n, ri/J> s \. >jW^«E<o A^g-s^fS * ix 
*o — *\ Sb Og^li, &mttM&&< 

I0 0 6 3)*C % Sa *»«**Ga &UHB«*Bl 

3 ( c } Sb O^f^Gbfg (^co^a 
XI) l^^tSl 3 (d) U^-fo Z<02<x<DT> 
-rntr-OtfGa >Gb tftgTv**^, Ga XSa 

[0 0 6 4] -tLT, (GaXSa+GbX 
Sb ) *jD«Ufcfi*S« Vt±. fbMfam<7)&t<>m J $f£ 
^Sa i: S/NORt^S-Sb UJ; »K ttfc^fS^ 

^Wb^ic Mil*. *ttK»#w^Ta : Tb =1 
/io: i iu r>-t¥< >«Ca : Gb - 1 o : l 

H**««tt«:S-«5E«fllJftH-C**. *r£* 1211 1 t 

[0 0 6 5] *J5tt«^*5tf>*tt«t*4-*Att. 9 

4 * > r&SOelK 1 6K7<-*KFI»UTa t Tb 

-H'K-Ctt, Sft®S?PD1 -e«*««Qb £\ PD2 
Tff-g-tEWQa *««-i-*o ^n^^ff-f-ffii^Qa , Q 
b *«*»a«^*p«C+*C4;uJ:-p-C, ^Ig^fSjTl 
B*r*U 5<b^«*w-ft*«-it* f *«R»«ria*Ta 
<Tb tLtzft % *9-«WS*Qa <Qb t^r^^, 

[0 0 6 6] ©1 5U, **««UiJlt* I T-CCD 

F1I4. JftBKlftffBTb tTa fl^-r-* K»CXft 



(3) WH¥7-S7 4 02 

7-/ 

F2 14* PFt t * *M«T-Ta £Tb #7 

[0 0 6 7] wC9J:^4II?*!)/<;u^<:j:^t, SS-ftlB* 

Qb fcQa iPAilttab*, S^tli^PD2 *><S^ 

t£WQfd2 li % 7 f-A XftUQfdl fcKttUQa fcQ 
b /A^f^io fc*&31rt, HI 3 tBItt^tta^ff 

To 

<*««7> HI 614, *ft««)«7 0ftttfl|:ftfo« 
70 @Wftfft^iSt^-r^li&t»^llI-e**o fcip\ Silt 

[oo6s] *^t&w<7>'%&mm*. &6co^«*it>* 

1 7* -)W K^tfj&fclFSSPDl ^<t-?"«W*P1 

*l'X*»*JB.L*:lfc PD2 W*v(E2H"*o f LT, 
S*BSPD2 «fi»«W*P3 *Tl**dS LfcB£ 

[0 0 6 9] B5&ZJ r B6«>fC)kffl a CI*i P1 XA-Xt? 

«-e(i^*l3r«-i-a«Qb £ LtSv^itt, *6C 
QbOfg^miSJfi*** <T?* S/Nfrat«-C>£* 0 » 

[0 0 7 0] HI 71:, *Sltt«U*lt* IT-CCD 
(*»«8) 0 13 (a) i:, 3f:««0»8 0KttMU 

rt, ^5-^7<o^t&W*«^-e^^o 

[0 0 7 1 ] CCDaJ^fg-5-Sa (4VakA«:^- (kna 
a) sf-f>hfcLrVakttJtOfi-»iBli«t*S<-r« 

OhtLT, Vbkttiw«*i«««*r^& 

40 tSbk^ifl*Bft1?aJKLTSm «-*fcT*« 

[0 0 7 2] *j|i|i«|cj3it*X«*fii:*ti-*»»« 
^O^tt^, (319 (a) - (e) U*-f« Bl 9 
(a) CCCDdi^Sa ^tt^o 1tt*i"<A,M*2 

CCDfc&rtlS-SfSb «r7j?ro «*Sa i: «5 Sb Vfitflt 

Z<7>tztb, S/Ntt<0^>{fWSb J:i)§f>n4o 
[0 0 7 3] ^fcU, H!l 9 (c) i:ff^CN 3a <g 
***AftMM-Ik i»)**4A»*50^ (Vaku^ju 
50 tLfc) *e*S«T*£ HP*,. X»jfta*'Ik -to 
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15 

-t> <fc*te^Sak7^*a* 0 

[0 0 7 4] 019 < d ) <-7fti- J: 9 12, Sb & 

*a*X*MS*lK J: O^&fcA&bfcfi^ (VbkU-wu 
WBS^J^<t^o IP*k A&ttfcEri* I k J: 0 

LT--#S^^ff^o o, K* (vbkW 

Jb) * 9 M» 4*4*8 < fr^fi-S-Sbk^Bfen*. 
[0 0 7 5] ^LT, 2-=>*>fe-g-Sak*Sbk£flD»LT 70 
Sm &<i.& 0 Sm Ell 9 (eJ ujr-t 

^Sb ^/J%# <t-5Ct^>-C^o 
[0 0 7 6] COi^fi-fMciO, -*-*J:T-y 

(H»«9) 111 8 (b) fc, *%M(0»9«05lttWU 
[0 0 7 7) CCDtfJrt^Sa (i 7 > f \Z X ■> G fTT 

-Sr. -B-tSb (i, r UUJ: 0XW*4^J»&v^ 

5 Ki8W-t"*o -tLT, 2oofe-S- (Gx 
SahyXSb) Srai*L-CloO«*Sin *f£-&o 
[0 0 7 81 ***«(CiJlt*X«*fiU#-r*a5»« JO 
•§-OJfiH*«r, 0 2 0 (a) - (e) U5*f 0 CCD** 
fi-S-Sa fcSb<*E2 0 (a) fcE)20 (b) KSH"o 

SI 90 (a) (b) J: R 
13 2 0 (c) IN*. X*«-»Sa *G«LTK»»UiB 
ttrr*fi*GSa fc^i". (32 0 (d) -C(i> S 

b Ofi^yEHHU J: ^Xfthfcft^/hS^^WUlSlSa^ 

[0 0 7 9] :(02o^ (CXS8 tyXSb) 
0 2 0 (c) f-^-To *«fc«tMi, »8<0^tR 

U S/N^av^f Sb flc»r*& < IT^io 4 

^/u-etiu l^<fe£o&iM3*Jfcfl-Sa U"t****< 

4r/B^T«*Sa Jfc*t Sb fc#it*J5;i* w tt<i. 



W§8¥7-8 7 4 0 2 
(SWfeW 1 0 ) 0 1 3 ( c ) \z y 1 0 coseifc 

10 0 SO] CCDdS*«#Sa 14, ^HBEBHI&UJ: 

^4 < i'o^c; y 9-?Dtfr*lT*. 
BT?»6nfc«**Sakt1-4. *LT, Sb fl^liiS 
U-n'JU ? y 7*a»i2 J: i) Vbm * *) * 5 fcte^fc * y y 
7*tio -eoffitliSbine-?-^: U 2-0«>fi*SakfcS 
bm5rtJP»L^1§^5:Sm fs^i: 

[0 0 8 1 1 **H«Uiitt*Xit36fiU*ti"4tti»fi 
*£>$!H££* 13 2 1 (a) - te) UtjtTo CCDttS» 
fe^Sa 0>tt1£&BI2 1 (a) CI^U Sb OttttfcB 
21 (b) ic^o te-tSb i*X&tjtiIm' 4 

18 Cc) \ZffiLtz'&l"<A'9 l )vT®m**t) 
021 (d) <Z^i-J:^<CVbmU^^T^y yfrhX 

[0 0 8 2] CCDtt»C*Sa (**«3gft«B 

^ri2VBa» ST-ifitO'fSo ZVfB'&ZmmLTs 
E«Blim:i}B2 1 (c) c^n^uXWftSlB 

[0 0 8 3] -e-LT, 2 00e**»D»U7tfg*Sni 
f*x HI 2 1 (a) 0*BM4*^1-o «*7.«*fittt*0 
In J:^NI&±^^V^^J-C«-^^<ptL^o 
rf, -fi^-Sa 0^t«35m^W*- 17^JI KOI / 1 0 

casmt-c, «*x«t*»* f »i ois <n = i 
o) i-iJL-e**. 

*>**«>^^ A wHBflUK*3Sti-ro y ^S^^*o 

B£i-4irlSL, »5-»7 0*tt«Uisit*BfWft«t* 

UVXZO, IT-CCD10, a^ffllSMH'^** 
4HB2 1, ^< ^>^%±lslftl 6. CCDK*-f/< 
1 7> «-?-|f&B»2 8> ra-bX7>r2 2tS^ 

' [0 0 8 4] JltfgffftBfHTa , Tb ^MWJiWffl/^ 

^*^ag&2 i ft-fcana'*****!**** ^ >^5i 

6"Cffv», (BIBftzCCD 1 0 * K9-f /<1 7(1 
J: »}S3|*-r^o CCD I 0CO£li^-5?-Sai, Sb tfi* 
^4SH2 8rt-efU»0^^*7>r3 8tWL, tJO 
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(10) 

17 

100S5] C«0^t:ffifi^oTt, S55-£7*> 

lt±& L &«tt0J § i\ & <> o -Cli 
fc<-\> *tt«-ett. »«Wl:lT-CCDSr«^ 
IT-CCDi:B6tF I T - C C D * fcfc: * JSJB 
*1SEMC7^^7 7 ') □ > 4* f 

*5*«HftR* C C D±*c«M LfcXBKflMHMB 
CCDCtSvi»ct*frei* 0 ifc, *««T-^tti* 

[0 0 S 6] ^teMtlilSM^T^iBSM 
ra«»4*W*B*aBS'CWJtL*:*', Rl— COIB^ 

[0 0 8 S] 

^ofH^ (*«£«B*H<0jgv*©4§-) Oiatfljg*;*:* <-f 
10 0 S 9] (B*«5-7) izJi^r. 

[tail ViamM£i^*limftKBe9T1M 50 



#53¥7-5 7 4 0 2 

[02 J »10S«iW(CJ3it^HtH8«§SgO» (I) 

^i6O<><0-e. FIT-CCDWB»«*fc^>'/V 
[134] Rl*)*tt«K**it* I -CCD^^f >-> 

[ED 5] *lO*tt«Ui3lt*1S-9-W±HRaf*t-J:t 

It) fr^i-EU 
[136] *2e«Mfl|c«it*B1tJt1tftBOB (II) 

[0 7j m2<r>mmmzis\i&?*) 7 -wfrtKm-r* 

[08] 93O«tt«U«4^«tt^x^A09HiS9lft 

101 01 tt4O^tt#llUiStt&B^fng&0H?(lt 
I) «»ft***S-*-H. 

(Ell 1] «5»Mkffic«43.«B1flmtBBfr9i-«i 

[01 2] 9f550^Wl-^lt4 I T-CCD<0©^EI 

[Dl 3] B5«)9m«ll-«ct*fi|HHVlffiOltf»«^ 

[014] B6*^*IUl*fc«B4Mt*ttB*9ra 

[HI 5] *6 0*tt«H;iJ<t*IT-CCD0ttffB 

[01 6] »7<0|StS«t:«*>&Bfl&attSRt-*+« 
b&«iKBo 

[017] &7<7)3ZfaMtZ&lfZ> I T-CCDOAftB 

[(21 8]'*8-»l 0Oat6«iri5Jt4fi*a31«O 
ft/ft*** So 
[SI 9] »8^»tt««:*Ct*A«*ft^>t+*a» 

[02 0] ^9O|^«i0O(-ii<t*ASt^fi(-^1-^a^ 

[021] &i o^ssiiwu^ct^AAj-jeiiiwrids 

[02 2] »1 lOSJ6WU«*>*»«j^xf-/.i0!5l» 

[»-§-<r>KW] 
PI>-flB*B* 

I - C C D •»BB£*CJf fEBB 
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